A distinct microvascular endothelial gene expression profile in severe IUGR placentas.
The placental microvasculature is essential for efficient transfer of gases, nutrients and waste between the mother and fetus. Microvascular hypoplasia of the terminal villi is a common pathology in severe Intra Uterine Growth Restriction (IUGR). We used novel methods to obtain placental micro-vascular endothelial cells (PlMEC) from preterm control placentas (n = 3) and placentas from pregnancies with severe IUGR (n = 6) with absent or reversed end-diastolic velocity in the umbilical artery. Distal placental villous tissue was collected to enrich for intermediate and terminal villi. Tissue was digested and PlMEC positively selected using tocosylated magnetic Dynabeads labeled with Human Endothelial Antigen lectin. The purity of the PlMEC (94 ± 2 SD %) was assessed by CD31 and vimentin immunocytochemistry. RNA was extracted from the PlMEC samples and subjected to Affymetrix microarray analysis (U133Plus2 array chips). Comparison of preterm and IUGR PlMEC gene expression profiles identified BTNL9 and NTRK2 transcripts to be upregulated and SAA1 and SLAMF1 transcripts to be downregulated in all 6 IUGR cases relative to preterm controls. A third downregulated gene GNAS was identified to be near significance. Changes were demonstrated to be significant at the mRNA level by Real Time PCR in the PlMEC samples. Changes in the IUGR endothelium were confirmed at the protein level by immunohistochemistry for the 3 with available antibodies. We used a tissue microarray constructed from an independent cohort of placental samples from severe IUGR (n = 7), preeclamptic (n = 7), preterm control (n = 6) and term control (n = 6) pregnancies. Results confirmed differential endothelial expression of BTNL9, NTRK2 and SLAMF1 in IUGR versus preterm and term samples. These studies are the first to characterize PlMEC gene expression profiles thus we have advanced our understanding of the molecular basis of placental micro-vascular pathophysiology in fetal growth restriction.